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Abstract— Environmental concerns and limited amount of petroleum resources have caused interests in the 
development of alternative fuels for internal combustion(IC) Engines. The use of biodiesel is rapidly 
expanding around the world. Therefore, in this study the performance test of a diesel engine with neat diesel 
fuel and biodiesel mixtures were carried out .Biodiesel -Karanja oil is selected for performance test. 
Different blends of this bio diesel such as B10, B20, B30, B40, B50, B70 and B100 used for testing. For all 
blends brake thermal efficiency, brake specific fuel consumption are calculated by varying the compression 
ratio of the engine. Result analysis shows B40 blend gives better performance than other blends.  
Keywords— Eddy current dynamometer, compression ratio, blends  
1.0 INTRODUCTION: 
Environmental concerns and limited amount of 
petroleum resources have caused interests in the 
development of alternative fuels for I.C. Engines. 
Petroleum resources are finite and therefore search 
for their alternative is continuing all over the world. 
As per 2009/10, estimates, the crude oil production 
in India stood at 33.67 MT which is approximately 
the same as compared to the previous year’s 
production of 33.51 MT (2008-09). Since the Indian 
economy is growing at the rate of 6% or more and 
the energy demand is therefore, expected to rise to 
166MT by 2019 and 622MT by 2047. The demand 
of crude oil in the country is met through indigenous 
supplies as well as through imports. The 
dependency on imported crude oil has been about 
79% of the total demand in 2009/10 valued at 
Rupees 3753 billion which is 9% higher than the 
2008-09. As such in this paper, blends of Karanja 
are tested on single cylinder diesel engine and 
various parameters of the engine such as brake 
thermal efficiency, brake power, brake specific fuel 
consumption are found out by varying the 
compression ratio of the engine. 
 
2.0 ENGINE TESTING: 
The experimental setup consists of a single cylinder 
engine. It is water cooled, direct injection, four 
stroke diesel engine. Eddy Current dynamometer 
was used to load the engine ranging from no load, 
0.4kg, 0.6kg, 1kg, 1.4kg, 1.8kg. A sensor is 
connected near the flywheel to measure the speed. A 
thermocouple is used to measure the exhaust gas 
temperature. 
Combustion Parameters   such as mechanical 
efficiency, Brake thermal efficiency, brake power, 
brake specific fuel consumption. The experiments 
were carried out by using various blends of Karanja 
methyl ester (B00,10,20,30,40,50,70,100) with 
diesel at different load conditions on the engine 
keeping all the independent variable same  ranging 
from no load, 0.4kg, 0.6kg, 1kg, 1.4kg, 1.8kg. A 
sensor is connected near the flywheel to measure the 
speed. A thermocouple is used to measure the 
exhaust gas temperature. Combustion Parameters   
such as mechanical efficiency, Brake thermal 
efficiency, brake power, brake specific fuel 
consumption. The experiments were carried out by 
using various blends of Karanja methyl ester 
(B00,10,20,30,40,50,70,100) with diesel at different 
load conditions on the engine keeping all the 
independent variable same ranging from no load, 
0.4kg, 0.6kg, 1kg, 1.4kg, 1.8kg. A sensor is 
connected near the flywheel to measure the speed. A 
thermocouple is used to measure the exhaust gas 
temperature. 
Combustion Parameters such as mechanical 
efficiency, Brake thermal efficiency, brake power, 
brake specific fuel consumption. The experiments 
were carried out by using various blends of Karanja 
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methyl ester (B00,10,20,30,40,50,70,100) with 
diesel at different load conditions on the engine 
keeping all the independent variable same .         
 
3.0   Performance Parameters: 
Fig.1.0 Brake power against load at CR 18 
Table 1.0 Comparison of various blends in terms of 
percentage change of Brake power at Compression 
Ratio18 
 
           
               Fig.2.0 Brake power against load at CR 
17.5 
 
Table 2.0 Comparison of various blends in terms of 





        Fig.3.0 Brake power against load at CR 
17 
 
Table 3.0 Comparison of various blends in terms of 





From Above fig Figure shows variation of 
brake power with load with different blend at 
different loads with different Compression ratio. We 
have seen that for all Compression ratio has same 




Variation of Brake Thermal Efficiency with 
Load 
         
 




Table 4.0 Comparison of various blends in terms of 
percentage change of Brake Thermal Efficiency at 
Compression ratio 18. 
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Figure shows variation of brake thermal efficiency 
with load with different blend at different loads. 
From fig 4.0 and from table No 4.0 it is seen than 
B40 has maximum Break thermal efficiency.  
                  
 
        Fig.5.0 Brake Thermal Efficiency against load 
at CR 17.5 
 
Table 5.0 Comparison of various blends in terms of 
percentage change of Brake Specific Fuel 
Consumption at Compression ratio 17.5. 
 
             
Fig.6.0 Brake Thermal Efficiency against load at 
CR 17 
   
Table 6.0 Comparison of various blends in terms of 
percentage change of Brake Thermal efficiency at 
compression ratio 17 
         
 
From Fig 4.0 to 6.0 and from table 4.0 to 6.0 has 
shows variation of Brake thermal efficiency with 
load with different load and CR. We can observe 
that B40 has maximum Brake thermal efficiency. 
The higher efficiency may be due to additional 
lubricity provided by fuel blend. Higher blends 
reported lower value of BTE due to Calorific value 
and higher fuel consumption. 
 
Variation of Brake Specific Fuel Consumption 
with Load 
             
 
Fig.7.0 Brake Specific Fuel Consumption against 











Table 7.0   Comparison of various blends in terms 
of percentage change of Brake Specific fuel 
consumption at compression ratio 18 
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Fig. 8.0. Break Specific Fuel Consumption against 
load at CR 17.5 
 
Table 8.0 Comparison of various blends in terms of 
percentage change of Brake Specific Fuel 
Consumption at Compression ratio 17.5. 
 
       
       
Fig. 9.0 Brake Specific Fuel Consumption against 
load at CR 17 
Table 9.0 Comparison of various blends in terms of 
percentage change of Brake Specific Fuel 
Consumption at Compression ratio 17. 
 
From Fig 7.0 to 9.0 shows Variation of Brake 
specific fuel consumption with load .when two 
different fuels heating values are blended together, 
the fuel consumption may not be reliable, since the 
heating value and density of two fuels are different 
.It can be observed from figure 7.0 to 4.0 that the 
BSFC of B40 has lower than that of diesel fuel.  The 
availability of oxygen in the Karanja ester diesel 




Karanja methyl ester seems to have a potential to 
use as alternative fuel in diesel engines. Blending 
with diesel decreases the viscosity considerably. 
Production of biodiesel from edible oil is much 
more expensive than diesel fuels due to high cost of 
edible oil.  
The conclusions obtained are summarised as 
follows- 
1. Karanja biodiesel can be used in diesel 
engine without any modification. 
2. The brake thermal efficiency of the engine 
with karanja methyl ester –diesel blendsB40 
was marginally better than with neat diesel 
fuel. 
3. Brake specific energy consumption is lower 
for karanja methyl ester –diesel blends B40 
than diesel at all loading. 
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